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Optimization of excavation supporting structure considering lateral
reinforcement effect of CFG composite foundation on soils
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Abstract: The vertical reinforcement effect of CFG composite foundation has been thoroughly studied and widely used. The
results of lateral deformation and lateral pressure of CFG composite foundation are scarce in the domestic or foreign relevant
areas. The existing national and industrial norms are short of the regulation and guidance of excavation supporting structure
design for CFG composite foundation under excavation conditions. The authors think that the lateral reinforcement effect of
CFG composite foundation can not be ignored according to its vertical working mechanism. Based on the rules from numerical
simulation and tracking survey data, combined with the monitoring feedback to excavations, the supporting structure of
combining the double-row piles with the anchor cables for stage-bin of Jinan Provincial Capital Cultural Arts Center (Theatre)
is optimized, which makes three rows of anchor cables to a row. Nevertheless, the construction monitoring results of the lateral
deformation is only one-third of the relevant calculation, indicating that the lateral reinforcement effect of CFG composite
foundation can reduces the deformation of supporting structure effectively, and it is worth of the industrial attention and study.
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Fig. 1 Plan of stage-bin
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Fig. 2 Elevation of top and bottom of stage-bin
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Fig. 3 Relationship between double-row pile and CFG composite

foundation
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Fig. 4 Retaining and monitoring plan of stage-bin
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Fig. 5 Calculation of cantilever double-row with parameters of

undisturbed soils
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Table 1 Physical and mechanical parameters of soils

e o e JZ R EE% AR By, R " MEN O NEEEM

/m /(kN'm™) /MPa /MPa /kPa /()
1 @ AT T 2.39 19.8 6.0 18.0 0.28 19.20 18.80
2 ® wmt 0.94 19.9 9.2 27.6 0.30 24.00 26.90
3 @ MR+ 1.22 20.1 6.4 19.2 0.28 19.90 17.60
4 @1 it 1.12 19.5 15.0 45.0 0.30 0.00 35.00
5 ® MR+ 13.28 19.5 6.5 19.5 0.28 22.70 19.90
6 ®1 BRE T 2.14 20.0 20.0 60.0 0.30 0.00 35.00
7 © MR+ 2.52 19.3 7.2 21.6 0.28 25.0 20.00
8 ®©1 Fit 1.36 19.7 12.2 36.6 0.28 35.0 18.00
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Fig. 6 Profile of 1-1 retaining unit
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Fig. 7 Displacement calculation of 1-1 retaining unit
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Table 2 Design schemes
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PEE 1 fIE2 fVE3 S/mm H
1-1 12.75 22 3 -6.18 -9.38 12.58 7.11 0.12
2-2 10.40 18 2 — -9.38 12.58 11.82 0.11
3-3 7.45 14 1 — — 12.58 15.03 0.10
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Fig. 8 Sketch of pile foundation at side and bottom of stage-bin
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Fig. 9 Numerical model
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Table 3 Physical and mechanical parameters of concrete panels
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Table 4 Mechanical parameters of top beams
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Table 5 Design parameters of retaining piles
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Fig. 10 Deformation curves of left slope
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Fig. 11 Moment curves of left supporting pile in first row
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Table 6 Comparison of related soil parameters
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Fig. 13 Optimized profile of 1-1 retaining unite

-20 -10 0 10 20 -20 -10 0 10 20

If‘\\
Al \

10 |

15

20 - 20
22L 22 L

P/ mm

(~6.00)— (0.00)
(=5.07) ... (0.09)

E 14 -1 TPETHAE-10m FiZ () MFEER (H)
fIFpmhLk
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